A new simple, colorimetric method was developed on the basis of a chemical reaction of amine group in ambroxol hydrochloride with carbon disulphide to form dithiocarbamic acid, which on further reaction with cupric chloride forms a colored copper chelate. The yellowish-orange chromophore has absorption maxima of 448 nm and obeys Beer's law in the concentration range of 10-100 µg/ml. Results of the analysis were statistically validated by recovery studies. The method was found to be suitable for routine determination of ambroxol hydrochloride in tablet formulation.
Chemically ambroxol hydrochloride is trans-(2-amino-3,5 dibromobenzyl) amino cyclohexanol hydrochloride. Ambroxol hydrochloride has a significant importance as a potent expectorant and is used as mucolytic agent 1 . It is administered as hydrochloride in a daily dose of 30-120 mg. Literature survey reveals that the drug is determined by spectrophotometry [2] [3] [4] , HPLC [5] [6] [7] [8] [9] [10] , GC [11] [12] and potentiometry 13 methods. The main objective of the present study was to develop a sensitive and selective colorimetric method for the estimation of ambroxol hydrochloride by exploiting its amino group, using dithiocarbamic acid. A Shimadzu UV/ Vis Spectrophotometer (UV 1601) with 1 cm matched quartz cell was used. A standard solution of ambroxol hydrochloride was prepared by dissolving 100 mg of ambroxol hydrochloride in methanol, the volume was made up to 100 ml with methanol in a 100 ml volumetric flask to get a solution of strength 1 mg/ml. A 10% v/v aqueous acetic acid solution was prepared by diluting 10 ml of glacial acetic acid to 100 ml with distilled water. Carbon disulphide-pyridine-isopropyl alcohol reagent (CPI reagent) was prepared by mixing 35 ml of carbon disulphide, 25 ml of pyridine and 65 ml of isopropyl alcohol in accurate quantities. Cupric chloride solution was prepared by dissolving 0.12 g of cupric chloride in 250 ml of water and further diluted to 500 ml with pyridine.
To 1 ml of the standard ambroxol hydrochloride solution (1 mg/ml) taken in a separating funnel, 4 ml of CPI reagent and 2 ml of cupric chloride reagent were added.
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The mixture was then allowed to stand for 10 min and then vigorously agitated. Further 3 ml of aqueous acetic acid solution and 3 ml of benzene were added. The mixture was agitated for 5 min and the two liquid phases were allowed to separate. The upper organic layer was collected in a 10 ml volumetric flask, the volume made up with isopropyl alcohol and allowed to stand for 20 min.
The solution was scanned in the wavelength region of 380-780 nm against reagent blank. The absorption maxima of the yellowish orange chromogen was found to be 448 nm. The method was validated for fixing optimum concentration and volume required for reagents to show maximum absorbance, stability of color and order of mixing. The standard curve was then plotted for linearity (concentration vs absorbance) and was found to be in the range of 10-100 µg/ml. The molar absorptivity was determined to be 4. hydrochloride was weighed and dissolved in methanol.
The volume was made up to 100 ml with methanol. The solution was then filtered with Whatman filter No 42. To aliquot solutions of sample prepared, the same method as described above was followed. The absorbance values obtained for sample solution were correlated with standard calibration curve to obtain the concentration. Sample analysis at three levels, in the concentration of 20, 40 and 80 µg/ml gave assay of 98.3, 101 and 99.3% indicating conformance of ambroxol content as per the label claim in the formulation. To ensure ruggedness of the method, the proposed method was applied for the analysis of ambroxol hydrochloride in Mucolite tablets.
The results conformed to the label claim of ambroxol hydrochloride.
To ascertain accuracy of the method, recovery studies were carried out at three levels by adding 0.2, 0.4 and 0.6 ml of standard solutions of ambroxol hydrochloride to previously analyzed samples in a 10 ml volumetric flask. The mixtures were reanalysed by the proposed method. The results are presented in Table 1 . The data from the recovery studies indicated no interference of excipients from the formulation. The developed method was thus found to be sensitive, accurate, precise and reproducible and can be used for the routine determination in bulk and in dosage forms.
The proposed colorimetric method is based on the principle of chemical reaction 14 of primary and secondary amines in ambroxol hydrochloride with carbon disulphide to form dithiocarbamic acid as shown in fig. 1 , which on further reaction with cupric chloride forms a colored copper chelate, which is estimated colorimetrically. 
